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SUMMARY 


The  best  ripening  temperatures  for  Florida 
mangos  were  in  the  range  of  70°  to  75°  F.,  but 
temperatures  of  60°  and  65°  were  also  satisfactory 
under  certain  conditions.  At  60°  and  65°  fruit 
developed  the  brightest  and  most  attractive  skin 
color,  but  the  flavor  was  usually  tart  and  fruit 
required  an  additional  2  to  3  days  at  70°  or  75° 
to  attain  a  sweet  flavor.  At  60°  and  65°  decay  was 
often  extensive  in  those  individual  fruits  that  re- 
quired a  relatively  long  time  to  soften.  Mangos 
ripened  at  80°  and  higher  frequently  had  strong 
flavors  and  mottled  skin ;  Kent  and  Keitt  mangos, 
however,  ripened  at  80°  without  mottling  and 
strong  flavors.  In  general,  the  average  time  for 
mangos  to  soften  decreased  as  the  ripening  temp- 
erature increased  to  80°.  Ripening  was  retarded 
at  90°.  The  higher  the  temperature  during  ripen- 
ing, the  greater  the  weight  loss  of  the  fruit. 


Generally,  the  optimum  storage  for  mangos  was 
55°  F.  for  2  to  3  weeks.  Chilling  injury  was  not 
evident  at  55°,  but  excessive  decay  and  softening 
during  storage  were  limiting  factors  beyond  3 
weeks. 

Storage  at  50°  F.  was  successful  for  some  vari- 
eties for  specified  periods.  Decay  during  storage 
as  well  as  the  presence  of  chilling  injury  in  some 
varieties  were  the  limiting  factors  at  this 
temperature. 

Generally,  storage  of  mangos  at  35°,  40°,  and 
45°  F.  was  unsuccessful  due  to  the  development 
of  chilling  injury,  which  was  often  pronounced 
after  a  few  days'  storage.  Wide  variation  in  ex- 
tent of  chilling  injury  frequently  occurred  in  man- 
gos of  the  same  variety  stored  for  the  same  length 
of  time  at  identical  temperatures. 


INTRODUCTION 


The  primary  objectives  of  this  investigation 
were  to  obtain  additional  information  on  the  be- 
havior of  Florida  mangos  during  ripening  and 
storage,  and  to  more  clearly  define  the  effects  of 
temperature  and  duration  of  storage  on  several 
Florida-grown  varieties.  Little  is  known  of  the 
precise  ripening  and  storage  conditions  necessary 
for  maintaining  high  quality  in  Florida  mangos. 
Information  in  this  report  is  intended  as  a  guide 


1  Dr.  Hatton  is  research  horticulturist  and  Mr.  Reeder 
is  biological  laboratory  technician,  Market  Quality  Re- 
search Division,  Agricultural  Research  Service,  Miami, 
Fla.  Dr.  Campbell  was  formerly  on  the  staff  of  the  U.S. 
Department  of  Agriculture  at  Miami ;  he  is  now  with  the 
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only;  it  should  not  be  construed  to  apply  to  all 
mangos  under  all  conditions. 

Mangos  are  native  to  India  and  southeastern 
Asia.  In  the  continental  United  States  they  are 
grown  commercially  only  in  southern  Florida. 
The  mango  harvesting  season  in  Florida  is  gen- 
erally from  May  to  September.  Many  of  the 
mangos  harvested  are  transported  to  northern 
markets.  Refrigeration  is  employed  during  the 
shipment  of  fruit  to  the  terminal  markets,  and 
often  at  the  markets  as  well.  Mangos  are  har- 
vested and  shipped  when  the  fruit  is  mature  but 
still  "green"  and  firm  and  are  consumed  when 
ripened  to  the  soft  state. 

Experimental  investigations  on  the  feasibility 
of  cold  storage  and  transit  were  reported  on  as 
early  as  1902  and  1906  (6,  9).2  Higgins  and 
Punzalan  (10)  reported  that  firm  unripe  Philip- 


2  Italic    numbers    in    parentheses    refer    to    items    in 
Literature  Cited,  p.  4.) 
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pine  mangos  were  in  excellent  condition  after  18 
days'  exposure  to  36°  F.  Pope  (17)  in  Hawaii 
reported  that  firm  unripe  and  soft  ripe  fruit  were 
in  satisfactory  condition  after  15  days  at  48°,  but 
both  were  in  unsatisfactory  condition  after  31 
days  at  this  temperature.  In  contrast,  Wilcox  and 
Hunn  (26)  reported  that  flesh  quality  remained 
satisfactory  after  1  to  2  months'  storage  at  32°, 
although  the  skin  exhibited  shriveling  and 
deadening  of  color. 

Cold  storage  of  mangos  has  gained  considerable 
attention  in  India.  Banerjee  and  others  reported 
that  all  cell  activity  stopped  at  about  5°  C.  (41° 
F.)  (2),  and  Cheema  and  others  stated  that  chill- 
ing injury  occurred  in  mature  green  mangos  below 
45°  F.  (5).  Some  investigators  have  reported 
satisfactory  storage  at  48°  to  50°  (12)  and  at  48° 
to  52°  (19),  while  others  (4, 11,  21)  reported  sev- 
eral satisfactory  storage  tests  at  temperatures  as 
low  as  39°. 

Research  (13,  22)  conducted  upon  mangos 
grown  in  the  West  Indies  indicated  that  tempera- 


tures of  around  45°  F.  were  critical  for  most  of 
these  varieties,  depending  upon  maturity.  Most 
investigators,  regardless  of  location,  have  referred 
to  the  effect  of  variety  and  stage  of  maturity  on 
quality  after  storage. 

Recommendations  for  the  storage  of  some  of 
the  varieties  grown  in  Florida  (14,  20)  have  been 
based  primarily  on  the  research  of  Wardlaw  and 
Leonard  (25)  in  Trinidad.  They  found  that 
mature  green  fruit  exhibited  chilling  injury  at  40° 
and  45°  F.  after  5  to  20  days.  Limited  studies 
have  been  reported  on  the  effects  of  temperature 
upon  the  storage  quality  of  Florida-grown 
mangos.  Harkness  and  Cobin  (7)  reported  that 
some  mature  green  fruit  seemed  to  be  harmed  by 
a  week  at  42°  to  45°.  Mustard  and  Stahl  (15)  in- 
vestigated packaging  of  mangos  and  found  less 
weight  loss  of  fruit  stored  at  45°  than  those  held  at 
room  temperature. 

Reports  by  Campbell  (3)  and  Popenoe  (18)  in- 
dicated that  50°  F.  appeared  to  be  a  marginal  tem- 
perature for  extended  storage  of  Florida  mangos. 


MATERIALS  AND  METHODS 


Storage  and  ripening  studies  of  mangos  were 
conducted  during  7  crop-years,  from  1958  through 
1964.  Mangos  of  eight  varieties  were  harvested 
from  one  grove  in  Boynton  Beach,  Fla.,  and  from 
several  groves  in  the  Homestead-South  Miami 
area.  Tests  were  conducted  on  Zill  mangos  for 
4  crop-years,  on  Smith  and  Tommy  Atkins  mangos 
for  2  crop-years,  and  on  the  other  varieties  for  3 
crop-years.  Over  2,300  individual  fruits  Avere 
tested.  Only  mature  fruit  that  was  free  from  dis- 
ease and  blemishes  were  selected. 

The  fruit  was  transported  in  field  crates  from 
the  grove  to  the  U.S.  Department  of  Agriculture 
laboratory  at  Miami.  Individual  fruits  were  then 
washed  to  remove  sap,  weighed,  and  placed  in 
single  layers  in  wooden  flats  inside  the  various 
temperature  chambers.  Most  mangos  were  placed 
at  desired  test  temperatures  within  2  hours  after 
picking. 

The  number  of  mangos  per  test  varied.  During 
early  tests  in  1958  and  1959  as  many  as  20  mangos 
of  each  variety  were  tested  at  each  temperature. 
After  tolerance  levels  of  temperature  and  dura- 
tion became  better  established  the  number  of 
mangos  was  reduced  to  as  few  as  5  fruits,  but 
usually  10  fruits  were  included  in  each  test  at 
each  temperature.  In  an  endeavor  to  pinpoint 
the  critical  periods  at  which  fruit  could  be  safely 
stored,  it  was  necessary  to  vary  the  duration  of 
storage  at  any  given  temperature  among  varieties 
and  from  year  to  year. 

Temperatures  of  35°,  40°,  45°,  50°,  55°,  60°, 
65°,  70°,  75°,  80°,  and  90°  F.  were  used  in  most 
tests;  in  addition,  a  temperature  of  85°  was  used 
on  a  few  tests  of  Smith  mangos.  Temperatures 
were  arbitrarily  tabulated  into  two  classes,  ripen- 


ing temperatures  and  storage  temperatures.  The 
basis  for  this  classification  is  related  to  the  soften- 
ing characteristics  of  mangos.  Temperatures  of 
60°  and  higher  were  considered  ripening  tempera- 
tures. Mangos  were  allowed  to  soften  at  these 
temperatures.  Temperatures  of  55°  and  lower 
were  considered  storage  temperatures.  All  man- 
gos at  55°  or  lower,  except  for  a  few  that  softened 
during  the  storage  period  were  periodically  trans- 
ferred from  these  temperatures  and  allowed  to 
soften  at  70°.  Fruit  was  considered  ripe  when  it 
attained  uniform  edibility  and  softness  as  indi- 
cated by  yielding  to  slight  finger  pressure.  Rela- 
tive humidity  in  the  chambers  ranged  from  80  to 
95  percent,  but  usually  it  was  aboAre  85  percent. 

In  this  publication  ripening  refers  to  the  process 
by  which  a  firm  mature  mango  when  held  under 
suitable  conditions  becomes  soft  and  edible.  A 
mature  mango  is  a  fruit  which  has  attained  such 
a  stage  of  development  on  the  tree  that  it  will 
ripen  or  soften  to  acceptable  eating  quality  after 
picking;  an  immature  mango  may  soften  after 
picking,  but  will  not  have  acceptable  eating 
quality.  Thus,  the  terms  "ripen"  and  "soften," 
as  applied  to  fruit  in  this  publication,  are 
synonymous. 

Individual  mangos  were  checked  daily  in  the 
ripening  chamber  and  removed  as  soon  as  they  be- 
came soft.  Soft,  fruits  were  examined  externally 
for  general  appearance,  which  included  color,  pres- 
ence of  decay,  and  chilling  injury.3  The  extent 
of  chilling  injury  was  rated  according  to  the  per- 


3  Chilling  injury  is  described  at  the  beginning  of  the 
section  on  Storage. 
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centage  of  surface  affected.  Some  mangos  from 
the  60°,  70°,  and  80°  F.  chambers  were  weighed 
when  soft  for  weight  loss  determinations. 

Next,  fruits  were  cut  and  evaluated  for  palata- 
bility.    Fruit  of  a  distinctly  excellent  flavor  were 


rated  excellent;  those  of  a  satisfactory  flavor 
which  met  consumer  acceptance  were  rated  palat- 
able; and  those  of  unacceptable  flavor  were  rated 
unpalatable.  Chilling  injury  was  not  manifested 
internally. 


RESULTS  AND  DISCUSSION 


Rip 


emiig 

The  best  ripening  temperatures  for  mangos  were 
70°  and  75°  F.  (table  1,  appendix)  ;  fruits  soft- 
ened at  these  temperatures  were  usually  excellent 
in,  appearance  and  palatability  and  were  rela- 
tively free  of  decay.4 

Mangos  ripened  to  excellent  condition  at  60° 
and  65°  F. ;  however,  such  fruit  usually  possessed 
a  pale  flesh  color  and  a  tart  flavor.  A  number  of 
observations  on  these  fruits  showed  that  an  addi- 
tional 2  to  3  days  of  holding  at  70°  and  75°  was 
necessary  for  them  to  attain  a  sweet  and  excellent 
flavor  and  to  develop  normal  flesh  color.  Mangos 
ripened  at  60°  and  65°  developed  a  full  red  or 
yellow  varietal  skin  color  that  was  brighter  and 
more  accentuated  than  the  color  of  fruit  ripened 
at  higher  temperatures  or  subjected  to  lower  tem- 
peratures. Decay  was  more  prevalent  in  fruit 
ripened  at  60°  and  65°,  especially  in  those  individ- 
ual fruits  that  required  a  relatively  long  time  to 
soften,  than  in  fruit  ripened  at  70°  and  75°.  Fruit 
held  at  60°  required  an  average  of  only  3  to  5  days 
longer  to  soften  than  fruit  held  at  65°. 

In  general,  as  the  ripening  temperature  in- 
creased from  60°  to  80°  F.,  the  average  time  for 
mangos  to  soften  decreased  (table  1,  appendix). 
This  slow  rate  of  softening  at  60°  facilitated  the 
selection  of  fruit  at  a  precise  state  of  softness; 
thus,  overripe  fruit  was  more  easily  avoided  than 
at  higher  temperatures.  Also,  fruit  ripened  at  60° 
and  65°  remained  in  edible  condition  for  a  longer 
time  after  softening  than  fruit  ripened  at  higher 
temperatures;  in  the  latter,  quality  usually  de- 
teriorated rapidly  within  2  to  3  days  after 
softening. 

Mangos  ripened  at  temperatures  of  80°  F.  and 
especially  at  90°  frequently  possessed  strong 
flavors  and  mottled  skin.  Mottling  and  strong 
flavors,  however,  did  not  occur  in  Kent  and  Keitt 
mangos  ripened  at  80°.  A  common  peculiarity 
of  mangos  ripened  at  90°  was  the  delay  of  soften- 
ing; all  varieties  tested  softened  more  slowly  at 
90°  than  at  80°  or  85°,  and  usually  more  slowly 
at  90°  than  at  70°  and  75°. 

Usually  the  more  mature  the  fruit  the  less  time 
was  required  for  the  fruit  to  soften  (&£).  How- 
ever, in  these  tests  Tommy  Atkins  mangos,  which 
were  considered  as  mature  as  the  other  varieties, 
required  a  longer  period  to  soften  than  fruit  of 
other  varieties;  this  indicated  a  characteristic  of 

1  Decay  is  described  in  the  section  on  Storage. 


the  Tommy  Atkins  variety  rather  than  the  effect 
of  maturity. 

Average  weight  losses  of  mangos  during  soften- 
ing ranged  from  3.6  to  6.0  percent  as  shown  in 
the  following  tabulation : 

Variety  and  ripening  Average  weight 

temperature   (°F.)  loss1  (percent) 

Haden : 

60°  3.6 

70°  4.7 

80°  6.0 

Sensation : 

60°    4.0 

70° 4.3 

80°    5.1 

Smith : 

60°  4.1 

70°  4.5 

80°  5.5 

1  Weight  loss  averages  were  computed  from  20  mangos 
of  each  variety  at  each  temperature. 

Weight  loss  data  are  presented  to  give  losses  in 
fruit  weight  which  might  be  anticipated  during 
softening.  The  higher  the  ripening  temperature, 
the  greater  was  the  weight  loss;  this  confirms 
previous  results  obtained  in  India  with  the  Tota- 
puri  mango  (21)  and  in  Florida  with  the  Keitt 
mango  (18).  Factors  other  than  temperature, 
such  as  duration  at  each  temperature,  relative  hu- 
midity, and  presence  of  decay,  affect  weight  loss 
(15).  Usually  the  more  mature  the  fruit  the 
lower  was  the  weight  loss  during  ripening  (24). 

Storage 

Storage  studies  are  summarized  in  table  2, 
appendix. 

Decay  and  chilling  injury  were  the  primary 
factors  restricting  the  length  of  time  mangos  were 
kept  at  the  various  storage  temperatures.  Chill- 
ing injury  was  manifested  primarily  as  a  grayish 
scaldlike  discoloration  of  the  skin,  often  accom- 
panied by  pitting,  uneven  ripening,  and  poor  de- 
velopment of  color  and  flavor.  Sometimes  fruit 
appeared  acceptable  while  in  storage  but  displayed 
chilling  injury  when  allowed  to  soften  at  higher 
temperatures.  Chilling  injury  of  mangos  has  pre- 
viously been  variously  described  (1,  3,  4,  9, 10, 13, 
14,  17,  19).    The  primary  storage  decay  was  an- 
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thracnose  (Colletotriehum  gloesporioides  Penz)  ; 
occasionally  stem-end  rot  (Diplodia  natalensis 
Pole-Evans)  was  prevalent.  As  long  as  the  fruit 
remained  firm,  decay  developed  slowly,  but  dur- 
ing softening  the  development  of  decay  usually 
accelerated. 

Generally,  the  optimum  storage  for  mangos  was 
55°  F.  for  2  to  3  weeks,  and  occasionally  for  longer 
periods.  Chilling  injury  was  not  evident  at  55°. 
Excessive  decay  and  softening  even  while  held  at 
this  temperature  precluded  further  storage  at  55°. 

Limited  storage  at  50°  F.  was  successful  for 
some  varieties.  Decay  during  storage  as  well  as 
the  presence  of  chilling  injury  in  some  varieties 
were  the  limiting  factors  preventing  extended  stor- 
age at  this  temperature.  Irwin  and  Zill  mangos 
were  not  subject  to  chilling  injury  after  approxi- 
mately 3  weeks  at  50°,  but  it  was  evident  in  Ha  den 
and  Keitt  mangos  in  about  1  week.  Chilling  in- 
jury was  detected  in  the  other  varieties  in  approxi- 
mately 2  weeks. 

Generally,  storage  of  mangos  at  35°,  40°,  and 
45°  F.  was  unsuccessful  due  to  the  development 
of  chilling  injury,  which  was  often  pronounced 
after  a  few  days'  storage  and  became  increasingly 
severe  with  longer  storage.  Decay  did  not  readily 
develop  during  storage  at  these  temperatures,  but 
often  became  prevalent  as  the  fruit  ripened  at  70°. 
Although  variable,  the  extent  of  decay  was  often 
related  to  the  severity  of  chilling  injury  present  on 
the  fruit.  Of  the  varieties  tested,  Tommy  Atkins 
mangos  were  the  least  susceptible  to  chilling  injury 
at  these  temperatures. 

Wide  variation  in  extent  of  chilling  injury  fre- 
quently occurred  in  mangos  of  the  same  variety 
stored  for  the  same  length  of  time  at  identical 
temperatures.  Such  variation,  evident  during  the 
entire  range  of  time  in  storage,  is  illustrated  by 
the    diverse    descriptions    in    appendix    table    2. 


Mangos  from  the  same  source  were  more  likely 
to  be  similar  in  storage  behavior  than  mangos 
from  different  sources.  Also  mangos  from  the 
same  source  were  more  similar  in  storage  behavior 
during  any  given  season  than  from  one  season 
to  the  next.  For  example,  Sensation  mangos  stored 
for  10  days  at  40°  F.  during  the  1959,  1960,  and 
1961  crop  years  displayed  severe,  slight,  and  trace 
chilling  injury,  respectively.  Environmental 
factors,  such  as  precipitation,  cultivation,  and 
fertilization,  were  only  a  few  of  many  conditions 
possibly  contributing  to  variation  in  storage 
behavior  of  mangos. 

Observations,  after  storage  at  35°,  40°,  and  45° 
F.,  upon  firm  mature  green  Irwin  mangos  and 
firm  mature  fruit  in  which  ripe  color  had  started 
to  develop,  indicated  little  or  no  difference  in  the 
amount  of  chilling  hi  jury  between  fruit  of  these 
two  maturity  stages.  Similar  results  have  been 
reported  by  Akamine  (1)  in  Hawaii.  He  stated 
that  upon  removal  to  room  temperature  conditions 
after  7  days  of  storage  at  35°  and  45°,  mature 
green  and  partially  ripe  Haden  mangos  developed 
typical  chilling  injury  symptoms.  However, 
fully  ripe  fruits  were  kept  in  good  condition  about 
4  weeks  at  these  temperatures.  Banerjee  and 
others  (0)  reported  in  1939  that  at  0°  C.  (32°  F.) 
fully  ripe  mangos  were  stored  in  good  condition 
for  3  to  5  weeks. 

To  minimize  decay  development  during  storage 
and  ripening,  only  fruit  that  is  unbruised  and 
disease  free  should  be  selected.  Periodic  inspec- 
tions of  fruit  in  storage  and  the  withdrawal  of 
samples  for  ripening  are  recommended  practices 
to  determine  the  condition  of  fruit.  Immersion 
of  mature  green  mangos  in  hot  water  retards  the 
postharvest  development  of  anthracnose  (16,  23) ; 
this  method  has  been  used  commercially  (8) . 
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APPENDIX 


Table  1. — Time  to  soften,  appearance,  and  palatability  of  Florida  mangos  softened  at  various  tem- 
peratures, 1958-64- 


Variety  and 

ripening 

Time 

to  soften 

Appearance 1 

Palatability  2 

temperature 
(°F.) 

Average 

Range 

Haden: 

60   -      -      - 

Days 
17 
14 

7 
7 
6 
8 

18 
13 

8 
8 
6 

7 

20 
19 

8 
8 
7 
9 

13 

10 

4 

3 

6 

19 

17 

9 

7 

10 

16 

13 

6 

5 

9 

10 

29 
19 

15 
12 

8 
6 
4 
9 

Days 

12  to  24 

9  to  22  _ 

Excellent  (bright) 

Excellent  to  palatable  (tart). 

65     .        -_ 

do 

Do. 

70 

4  to  11 

6  to  8 

5  to  9 

Excellent  to  acceptable 

Excellent. 

75 

80 

do 

_-   do               -.     .-_     .   ___     

Do. 

Excellent  to  palatable  (strong) . 

90 

Irwin : 

60 

6  to  9 

14  to  24 

10  to  17 

5  to  13 

5  to  9 

Excellent  to  acceptable  (mottled) 
Excellent  (bright)      .    - 

Palatable  to  unpalatable  (strong). 
Excellent  to  palatable  (tart) . 

65 

70  . 

do 

Excellent. 

Do. 

Excellent. 

75_. 

_   _     do                             

Do. 

80 

5to7___     . 
6  to  10 

Acceptable  (mottled)  - 

Palatable  (strong). 

90 

do 

Do. 

Keitt: 

60   

13  to  30 

12  to  24 

6  to  10 

8  to  9 

5  to  10 

7  to  12 

8  to  22 
5  to  19 

Excellent  (bright) 

Excellent  to  palatable  (tart). 

65 

70 

do 

Excellent 

Do. 

Excellent. 

75 

80 

90 

Kent: 

60_-     

do 

do 

Excellent  to  acceptable  (mottled) 

Excellent  (bright)      -                          - 

Do. 
Do. 

Excellent  to  palatable  (strong) . 

Excellent  to  palatable  (tart) . 

65 

do 

Do. 

70 

3  to  17 

2  to  7 

5  to  7_ 

Excellent- 

Excellent. 

80 

90        .      -_ 

do 

_do                     -.    _       .   

Excellent  to  palatable. 
Excellent  to  palatable  (strong). 

Sensation : 

60 

15  to  28 

11  to  28 
5  to  14 
5  to  12 
8  to  13  . 

Excellent  (bright) 

Excellent  to  palatable  (tart). 

65 

70 

do 

Excellent.   _ 

Do. 

Excellent. 

80 

90 

do 

do 

Excellent  to  palatable  (strong). 
Excellent  to  unpalatable  (strong). 

Smith: 

60 

11  to  27 

8  to  20 

Excellent  (bright)      .              _ 

Excellent  to  palatable  (tart). 

65 

do 

Do. 

70 

4  to  9 

4  to  5-.   .-_ 

Excellent               

Excellent  to  palatable. 

80 

_   _do     

Palatable  (strong) . 

85 

8  to  10 
8  to  16 

22  to  34 

16  to  23 

6  to  23. 

7  to  17 

Excellent  to  acceptable 

Do. 

90  .   -__   _ 

Acceptable  (mottled)    . 

Do. 

Tommy 
Atkins: 

60  . 

Excellent  (bright) 

Excellent  to  palatable  (tart) . 

70 

Excellent- 

Excellent  to  palatable. 

ZiU: 

60 

Excellent  (bright) 

Excellent  to  palatable  (tart). 

65 

do 

Excellent. 

70 

4  to  12 
3  to  13     . 

2  to  12 

7  to  13-  - 

Excellent 

Do. 

75 

Excellent  to  acceptable  . 

Do. 

80 

90 

Excellent  to  acceptable  (mottled) 
do 

Palatable  (strong). 
Do. 

1  Excellent,  fruit  of  high  quality  with  no  defects;  accept- 
able, fruit  with  minor  defects  that  do  not  affect  commercial 
quality.  At  60°  and  65°  F.  decay  was  occasionally  present 
in  those  fruits  that  required  a  relatively  long  time  to 
soften. 


2  Excellent  fruit  of  distinctly  excellent  flavor;  palatable, 
fruit  of  satisfactory  flavor  and  which  meets  consumer 
acceptance;  unpalatable,  fruit  of  unacceptable  flavor. 
Additional  holding  of  tart  fruit  at  70°  or  75°  F.  for  2  to  3 
days  improved  palatability. 
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